The present study was conducted with twenty bread wheat genotypes at the experimental field of Bangladesh Agricultural University (BAU), Mymensingh, during the period from November 2008 to March 2009 to assess the relationship and selection index among yield and important yield attributing characters. Days to maturity, grains per spike, 100-grain weight and harvest index showed significant and positive correlation with grain yield per plant. Path coefficient analysis suggested that grains per spike followed by 100-grain weight and effective tillers per plant contributed maximum to grain yield positively and directly. Thus, selection based on these characters might be effective for improving grain yield. Selection indices were constructed through the discriminate functions using eight characters. From the results, the highest relative efficiency was observed with the selection index based on three characters; plant height and grains per spike and grain yield per plant. The present investigation indicates that the index selection based on these three characters might be more effective and efficient for selecting high yielding wheat genotypes.
Introduction
Wheat (Triticum aestivum) is the second most important cereal crop in Bangladesh on the basis of acreage and production, next to rice (BBS, 2007) . Currently the total cropped area of Bangladesh is 3,51,23,400 acres, of which wheat covers an area of 9,87,960 acres (BBS, 2007) . Average yield of the improved cultivars is about 3 tons per hectare in farmers' field whereas in some developed countries it reaches to 8 tons per hectare (FAO, 1999) .
The knowledge of relationship between yield and yield contributing characters is important for planning yield improvement programme in any crop. In breeding programme, correlation studies provide reliable and useful information on the nature, extent and direction of relationship. With the inclusion of more variables in the correlation studies, indirect effect becomes complex (Nandan and Pandya, 1980) . So, the path coefficient analysis has been used by many researchers for getting a clear and complete picture of relationship of independent variables on dependent variable.
The path coefficient analysis helps the breeder to explain direct and indirect effects and it has been extensively used by various researchers. Relationship between yield and yield contributing characters studied through genotypic correlation accompanied with path coefficient analysis has been studied by many authors in spring wheat (Das and Mondal, 1984 and Uddin, 1998) . Construction of selection indices and their analysis would give the most appropriate weight age to the phenotypic values of each of two or more characters to be used simultaneously for selection. Among the many methods of constructing selection indices, discriminate function was wide used by the researchers. The present study was therefore, carried out to study the relationship between yield and yield contributing characters and efficiency of selection indices in selection constructed from them.
Materials and Method
The experiment was conducted at the experimental field of the Department of Genetics and Plant Breeding, Bangladesh Agricultural University (BAU), Mymensingh during the period from November 2008 to March 2009. The study included 20 genotypes of bread wheat collected from wheat germplasm collection of the Department of Genetics and Plant Breeding, Bangladesh Agricultural University (BAU), Mymensingh.
The experiment was set in a randomized complete block design with three replications. The plot size was 2.5m × 1.5m with plant spacing 25 cm between rows and plot to plot distance was 40 cm. The following data were taken from 10 randomly selected plants from each plot: days to 90% maturity, plant height, effective tillers per plant, spike length, spikelets per spike, 100 grain weight, biological yield, harvest Index and grain yield per plant.
Genotypic and Phenotypic correlation coefficients were estimated according to the formula suggested by Johnson et al. (1955) , Miller et al. (1958) and Singh and Chaudhury (1985) and then the data were subjected to path coefficient analysis. Selection indices were constructed using the method developed by Smith (1936) based on the discriminate function of Fisher (1936) .
Results and Discussion
Study of correlation coefficient between yield and different yield contributing characters at phenotypic and genotypic level showed that grain yield per plant was positively and significantly correlated with grains per spike, 100-grain weight and harvest index ( Table 1) . Some of the yield contributing characters showed significant and positive correlation between them. There were significant and positive correlation of days to 90% maturity with spike length and harvest index with 100-grain weight at genotypic and phenotypic levels. Again, days to 90% maturity showed negative and significant correlation with harvest index. This result suggests that early maturing genotypes gave higher harvest index and late maturing genotypes gave lower harvest index. Both 100-grain weight and harvest index had the negative and significant correlation with effective tillers per plant. Path coefficient analysis showed that all the characters plant height, effective tillers per plant, grains per spike, 100-grain weight and harvest index influenced grain yield directly in positive direction (Table 2) . They are the primary yield components in spring wheat. Among them, grains per spike had high positive correlation with grain yield. Grains per spike also influenced grain yield indirectly via plant height, spike length and harvest index in positive direction.
Days to 90% maturity effect on grain yield which is desirable for selecting early maturing genotypes with high yield. It is evident from the results that grains per spike, 100-grain weight and effective tillers per plant contributed to grains yield highly in positive direction. So, these three characters should be considered in selection index for improvement of yield in spring wheat. Different selection indices were formulated using different combinations of yield and yield contributing traits and their expected genetic advance and relative efficiencies were estimated (Table 3 ). It was observed that among all selection indices, the index based on plant height + grains per spike + grain yield per plant had the maximum genetic advance with relative efficiency. Among the others, the indices based on grains per spike + grain yield, days to maturity + grains per spike + grain yield and effective tillers per plant + grains per spike + 100-grain weight + grain yield showed high genetic advance with relative efficiency over straight selection for grain yield alone. Therefore, improvement of grain yield through these selection indices are suggested. Shiv et al. (2008) suggested that number of tillers per plant, numbers of spikelets per ear, number of grains per ear, grain weight per ear, 100-grain weight and biological yield could form effective selection indices for selection of high yielding genotypes of wheat. Bergale et al. (2002) suggested that the number of spikes per plant, grains per spike and harvest index must be given preference in selection along with optimum plant height and days to flowering to select the superior wheat genotypes. X 1-Days to 90% maturity (days), X 2 -Plant height, X 3 -Effective tillers per plant, X 4 -Spike length, X 5-Grains per spike, X 6 -100-grain weight, X 7 -Harvest index, X 8 -Grain yield per plant Singh and Diwivedi (1999) suggested that number of effective tillers per plant, number of grains per ear, grain weight per ear, biological yield per plant and harvest index to be included in selection criteria for improvement of grain yield in wheat. Utilizing the best selection index (plant height + grains per spike + grain yield per plant), the relative genetic score of each genotype was determined. It was found that the genotypes Protiva, BAW-966, BAW-970, SA-3, Balaka and BAW-1004 were superior among all the 20 genotypes having optimal combination of attributes. Considering total rank values, the genotypes Peacock, SA-92, BAW-1008, Pavon-76, BAW-949, Sonora-64 and BAW-1004 were found to be superior. 
